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CHAPTER I 
INTRODUCTION 
In recent years it has become a common practice to herbicide stands 
of postoak ( Quercus s tella ta), 1 blackjack ( Quercus marilandica), and :other 
woody species with herbicides. Most commonly used are 2,4,-D and 2u4 9 59 =T. 
In 1951 more than one million acres were sprayed with 2,4,=D and 2,4,5,=T 
in the United States (Cottam 1952). The amount of area treated has in= 
creased each year. This study was concerned with an estimation of changes 
in habitat conditions resulting from the use of herbicides and the effect:s 
of these changes on the bobwhite quail (Colinus virginianus), the ton~ 
tail rabbit (Sylvilagus floridanus), the fox squirrel (Sciurus niger Jo 
and several of the more common species of songbirds. Study areas ware 
selected in the more heavily wooded portions of Creek and Lincoln 
Oklahoma. Field investigations were conducted from July 1964 thriemgh J1J.ne 
Much of the postoak-blackjack oak woodland in Oklahoma is used a.s 
pasture for cattle and other livestock. Before spraying, some of therse 
areas contain very little grass and other forage plants, thus pasturing 
such areas is relatively unprofitable. The use of herbicides ha.s made 
it appear promising to attempt to con.vert these areas to improved 
1Botanical Nomenclature according to Waterfall U. T. 1962. Keys 
to the Flora of Oklahoma. 
2 
pasturelands .. After spraying, native and introduced grasses then have 
an opportunity to disseminate and became established in the pastures. 
This results in a change of habitat type from a situation of more or less 
densely wooded area with little ground cover to one of a more open stand 
of increased ground cover. 
It has been a matter of speculation as to what extent the induced 
environmental changes may be affecting the wildlife populations on the 
sprayed woodlands. There are no known direct toxic- effects to animals 
when 2,4,-D and/or 2,4,5, .. T are used as prescribed (Rowe and Hymas 1954· 9 
Rudd 1954, and Hall 1952). This report will attempt to illustrate the 
extent to which the habitat is changed and how this change affects cer= 
tain wildlife species. 
CHAPTER II 
DESCRIPTION OF STUDY AREAS 
The study areas were selected in Lincoln and Creek Counties be-
cause of the extensive spraying program in that region of the state. 
These two counties are located in the postoak-blackjack or Cross Tim-
bers belt of east-central Oklahoma (Duck and Fletcher~· 1944). The 
areas were located in wooded pastures that ranged between 120 and 160 
acres. Three sets of areas were s_elected. Each set included one sprayed 
plot and one unsprayed plot. In as far as possible the basis of selec-
tion was equality in size, and similarity_in the amounts of and distri-
bution of vegetative associations and water. This was done to obtain 
areas that were similar in habitat composition before the herbicide 
application. Area Number I is located in Creek County. The sprayed 
plot is in the S.E. 1/4 of Sect. 4,T19N-R?E. This plot was sprayed in 
June 1961 and in June 1963. It was burned over in May 1963. The match-
ing control area is located in Creek County in the S.W. 1/4 Sect. 7,T19N-
R17E. Area Number II is also located in Creek County. The sprayed 
plot is on the S.W. 1/4 of Sect. 27,T19N-R8E. It was sprayed twice, 
the first time being in May 1961 and again in May 1963. It was burned 
in the spring of 1962. The control for this area is in the N.E. 1/4 
Sect. 33,T19N-R8E. Area Number III is located in the north edge of 
Lincoln Cpunty. The treated plot is in the N.E. 1/4 of Sect. 27,T17N-R6E. 
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This plot was sprayed in May 1962 and May 1963. Its matching control 
study area is the N.W. 1/4 of Sect. 3,T16N-R6E. 
Vegetation on the study areas was predominantly postoak-blackjack 
with scattered clearing and prairie inclusions. Each plot incl~ded at 
least one small ravine system (Figs. 1 to 6) that supported other spe-
cies of hardwoods. Each plot also had a pond or creek to provide a 
water supply for livestock and game spec~es. 
The soils that underlie these areas are shallow sand, sandy shale, 
and clay shale mixtures (U.S.D.A. Creek County Soil Survey, 1959). 
These soil types are the most common ones found in the Cross Timbers 
region. The shallow soil is apparently one of the major factors that 
contributes to the development of the oak woods. In the deeper soils 
along the intermittent streams other species of hardwoods are dominants . 
Tre~s growing in and along these bottoms showed a marked resistance to 
the herbicide treatments. Only part of the woody cover was destroyed 
by the herbicide treatment. 
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Fig. 1. Vegetation map of treated Area I . 
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Fig. 6. Vegetation map of control Area III. 
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CHAPTER m. 
METHODS 
In pursuing this_ study frequent censuses of the areas were conduct-
ed. Numbers of bobwhite quail, fox squirrels, cottontail rabbits, and 
several species of common songbirds seen were tallied on each census 
and a record was made of the habitat type in which each animal was found. 
Each study area was divided into upland timber, bottom timber, and prai-
rie habitats. Censusing the area was accomplished by the observer aided 
by a Brittany spaniel bird dog. The plots were covered in 8 to 12 tran-
sects depending on the character of the woodland. Each transect was 
designed to cover a strip 80 to 88 yards in width. With the dog ranging 
on both sides and in front of the census taker, reasonably complete co-
verage of the plot was possible. During most of the year each area was 
completely censused twice per month. The study was carried on for one 
year to allow for seasonal variation in the use of the areas. One set 
of plots, treated and control, was censused on each day of observatiQnc 
This was done to equalize the influence of certain variables such as 
general weather conditions. The time of day variable was compensated 
for by alternating the order in which the treated and control plots 
were censused~ 
The tree species were sampled to determine species 1composition 
and the per cent of kill from the herbicide treatment. The 11Arms1 Length 
Rectangle Method" (Rice and Penfound 1955) was used for this purposeo 
11 
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This method was used to_find the density (trees per acre), frequency, 
and the relative frequency. The frequency is calculated as the number 
of points of occurrence of the species divided by the total points taken 
and then multiplied by 100. The relative frequency is a relationship 
of one species to all the other species recordedQ These calculations 
were figured on trees and saplings and for both dead and live trees. 
Identification of dead trees on sprayed areas was by th~ leaf and bark 
characteristics. In recording dead and live individuals, any tree that 
had any green foliage was recorded as living. Many of the trees had 
been nearly or partially defoliated, but it was not known if the trees 
were making a recovery from the treatment or if they were dying. 
CHAPTER DI 
RESULTS AND DISCUSSION 
Forest Stand Analysis 
As shown by Table I the herbicide treatment does not appear to 
be clearly selective between the postoak and blackjack oaks. In Area 
I and II the percentage of kill was greater for the blackjack oak, but 
in the third treated area the percentage of kill of postoak sapl~ngs 
was much higher than the blackjack saplings. 
TABLE I 
A COMPARISON OF THE PERCENTAGE OF KILL BETWEEN MAJOR 
TREE SPECIES ON THE HERBICIDED PLOTS 
Area I Area II Area III 
Species Per Cent Per Cent Per Cent 
of Kill of Kill of: Kill··· 
Blackjack Trees 661, 67% 57% 
Blackjack Saplings 85% 76% 17% 
Blackjack Total 72% 72% 52% 
Postoak Trees 53% 73% 57% 
Postoak Saplings 64% 55% 55% 
Postoak Total 57% 62% 57% 
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Many of the other tree species showed a much lower per_centage of kill. 
This may have been due to their distribution along the ravine systems 
in the deeper, more moist soils. 
The ground vegetation differed greatly between the sprayed and 
control areas. The sprayed plots had a denser, taller coverage of 
native grasses and rorbs that were coming in after the spraying and 
burning. Western ragweed (.Ambrosia psilo$tachya) was one of the most 
', 
abundant of the successional plants. On sprayed plot Number III there 
was a heavy growth of poke weed (Phytolacca americana). The control 
areas in contrast had a moderate to light ground cover of native grasses 
with less forbs. 
Postoak dominated Area Number I and blackjack dominated Area Number 
II (Tables II and III). Area III was intermediate to these plots in 
species conformation. The tr~ated plot was mostly postoak, while the 
control was about 50 per cent postoak and 50 per cent blackjack (Table 
IV). Hickory (Carya sp.) frequently appeared in these areas. Other 
species were noted less frequently. 
Songbird Populations and Habitat Preference 
The songbirds censused were common birds which frequent this region 
in numbers sufficient to give a large sample size. Tables were constructed 
by seasonal units. Means were plotted (Fig. 7) for each of the three sets 
of areas. The three graphs each show the same seasonal ~ariation between 
pairs of areas. Bird populations on the control areas were higher d-ur-
ing the fall and winter months. The E test (Snedecor 1956) was used to test 
for significance between treated and control areas. The only area that 
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TABLE ll 
OCCURRENCES OF WOODY PLANT SP:roIES ON TREATED AND CONTROL 
AREAS #1 BY THE ARMS LENGTH RECTANGLE METHOD 
Density/acre Frequency J Relative 
Species Live Dead Live Dead 
Freguenc;r ~ 
t:lve Dead 
T1 c2 T c T c T c T c T c 
Blackjack Tre-es'.3 78 398 153 0 25 50 38 0 35 30 '.39 0 Saplings4 15 45 88 0 s 20 25 0 
Postoak Trees 15'.3 502 173 0 JO 80 JO 0 41 4f3 32 0 SapliJlgs 73 105 130 0 20 35 28 0 
Hickory Trees 0 40 0 0 0 23 0 0 0 13 0 0 Saplings 0 105 0 0 0 40 0 0 
Dogwood Trees 0 0 0 0 0 0 0 0 3 0 4 0 Saplings 18 5 18 0 3 3 0 0 
Hackberry Trees 3 10 0 0 3 5 0 0 3 3 2 0 Saplings 0 10 0 0 0 8 0 0 
Chittamwood Trees 3 3 3 0 3 3 25 0 '.3 1 14 0 Saplings 0 5 3 0 0 0 '.3 0 
Elm 
· · Trees 5 5 · 0 0 8 5 '.3 0 10 3 3 0 Saplings 0 0 0 0 5 0 0 0 
Persimmon Trees 0 3 38 0 0 3 0 0 0 1 2 0 Saplings 3 0 35 0 3 0 3 0 
Chinquapin Tre•s 0 2 0 0 0 3 0 0 0 1 0 0 Saplings 0 2 0 0 3 3 0 0 
Redbud Trees 3 0 0 0 3 0 0 0 3 0 0 0 Saplings 4J 3 0 0 5 0 3 0 
Total Kill 66j 
j T = Treated area C = Control area Trees - an individual with diueter breast high (DBH) greater than J19 o Sapling - an individual with DBH between 1" and 2.9•. 
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TABLE III 
OCCURRENCES OF WOODY PLANT SPECIES ON TREATED AND CONTROL 
AREAS 12 BY THE ARMS LENGTH RECTANGLE MEI'H0:0 
Density/acre Frequency.% Relative 
Species Live Dead Live Dead 
Fregu,encz ~ 
Liv• Dead 
T c T c T c T c T c T c 
Blackjack Trees 83 268 165 0 40 70 63 0 76 3& 83 0 Saplings 65 70 210 0 28 40 48 0 
Post oak. Trees 13 195 35 0 5 53 10 0 10 2a 13 0 Saplings 33 35 40 0 8 18 13 0 
.. ~J~ r .: ,· 
Hickory Tr,es · 18 55 18 0 3 28 3 0 5 1 3 0 Saplings 8 40 10 0 5 33 5 0 
·!·. 
Dogwood Trees 0 0 0 0 0 0 0 0 0 5i 0 0 Saplings 0 3 0 0 0 5 0 0 
Chi ttamwood Trt1es 0 0 0 0 0 0 0 0 0 0 0 0 Saplings 0 3 0 0 0 3 0 0 
Elm Trees 0 23 0 0 0 8 0 0 0 4 0 0 Saplings 0 0 0 0 0 0 0 0 
~ .... 
Chinquapi.n TJ,-ees 5 18 5 0 3 18 0 0 5 9 0 0 Saplings 0 JO 0 0 0 13 0 0 
Willow.'' Trees 0 0 0 0 3 3 0 0 5 14 3 0 Saplings 8 15 0 0 3 3 0 0 
Plum Trees 0 0 0 0 0 0 0 0 0 0 0 0 c."~aplings 0 10 0 0 0 3 0 0 
-· .c ">'· 
Cottonwood Trees 0 5 0 0 0 5 0 0 0 .2 0 0 s,P+i;igs 0 0 0 0 0 0 0 0 
To~l Kill 49~,,: 
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TABLE: IV ·· '.' · 
OCCURRENCES OF WOODY PLANT SPECIES ON 'IREATED Am> CON'IROL 
AREAS #3 BY THE ARMS LENGTH RECTANGLE METHOD 
Density/acre Frequency% · Relati.ve 
Species 
Live 
Fre9uencz ~ 
Dead Live Dead Live Dead 
T c T c T c T c T c T c 
Blackjack Trees 65 265 85 0 30 58 33 0 :32 33 28 0 Saplings 15 113 3 0 8 48 8 0 
Posto-ak Trees 170 148 230 40 45 0 48 0 ·42 23 40 0 S~plings 25 223 30 38 18 0 20 0 
Hickory Trees 10 :50 0 0 10 20 10 0 8 11 8 0 Saplings 18 108 13 0 8 30 13 0 
Dogwood Trees 0 0 0 0 0 0 0 0 3 8 Saplings 10 58 _3 58 8 13 5 0 
Chittamwood Trees 8 10 0 0 0 8 0 0 0 4 10 o· Saplings 13 28 15 0 0 13 0 0 
Elm Trees 0 18 3 0 8 10 0 0 6 6 0 0 Saplings 5 13 0 0 5 10 0 0 
Chinquapin Trees 0 18 0 0 0 8 0 0 0 4 0 0 Saplings 0 5 0 0 0 0 0 0 
Plum Trees 5 0 0 0 3 0 0 0 2 0 0 0 Saplings 3 8 0 0 5 3 0 0 
Persimmon Trees 0 0 0 0 0 0 0 0 0 0 0 0 
_Saplings 0 0 30 0 0 0 5 o· 
Redbud Trees 0 8 0 0 0 8 0 0 0 4 0 0 Saf:l.ings 0 30 0 0 0 8 0 0 
Hackberry Trees 5 5 5 0 5 5 5 0 4 3 4 0 Saplings 5 15 5 0 8 10 5 0 
'i . 
Pecan Tr!es 0 0 3 0 3 0 0 0 2 0 0 0 Sai,;plings 0 0 0 0 0 0 0 0 
Bur oak Tr,,,s 0 8 5 0 0 13 3 0 0 7 2 0 s,plings 0 15 0 0 0 8 0 0 
Locust .Trees 0 0 0 0 0 0 0 0 0 0 0 0 SaJ.>lings 0 3 0 0 0 3 0 0 
~lberry Trees 0 5 0 0 0 5 0 0 0 3 0 0 Saplings 0 3 0 0 0 0 0 0 
Total Kill 5~-
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showed significance for the F test was Area III, where the r value f or 
treatment was 4.25. There appeared to be interaction due to treatment 
on Area III. Data for Area I and for Area II showed no significance 
for the F test because the F values on these two areas were less than 
one. The fact that the three graphs all show close similarity suggests 
that the treatment may have affected songbird populations on all areas 
in a like manner. It was not the primary objective of the observer to 
obtain absolute numbers of wildlife populations on the areas. Rather, 
the primary objective was to obtain a comparison of relative numbers 
of wildlife between the treated and control areas. During the census 
period of one year the census error was assumed to be about equal between 
the areas (Kendeigh 1944). 
For the pooled total, the control areas showed a larger number of 
bird sightings. The census on the control produced 3,040 indivi duals 
in 40 observations, while the treated plots totaled 2,729 individuals. 
It can be assumed from this that the treatment had little effect on the 
overall songbird population. There was, however, a marked effect on 
certain individual species as shown in Table V. Herbicidal treatment 
appeared to favor five species of songbirds; namely, the eastern blue-
bird, the meadowlark, the Bewick 1 s wren, the field sparrow, and the 
lark sparrow. The meadowlarks and the lark sparrow were the only 
species. that were found , consistently on the prairie habitat (Tables 
.VI to IX). Spraying provided increased ecotone and open prairie 9 which 
should increase the occurrence of these two species on sprayed land. 
The eastern bluebird, Bewick's wren, and field sparrow were observed 
primarily in the treated upland timber. The upland timber type proved 
to be richest in variety of species and also in the number of indi vidu.a.ls 
20 
T~LE 'f 
CCMPARATIVE NUMBERS OF SONGBmDS BY SPECIES ON THE COMBINED CON'IROL 
AND ON THE CC>til3INED 'l'R-EA.TED AREAS 
§Eecies -~ controi Trea.tEid 
F.a.stern Bluebird 58 213 
Blue-gray Gna.tca.tcher 94 84 
Blue Jay 485 201 
Cardinal 84 73 
Carolina Chickadee 347 267 
Junco Spo 169 154 
., .. 
Meadowlarks\,, . · 225 297 
Tu.fteq Titmouse 438 332 
Bewick 1s Wren 46 73 
Field Sparrow 348 548 
Lark Sparrow 21 45 
Do'WDY' Woodpecker 45 J8 
Red-bellied Woodpecker 12 9 
Yellow-shafted Flicker 164 134 
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TABLE yt.;: 
HABITAT TYPE PREFERENCE FOR THE SPRING• SEASON ON THE POOLFO CCJNTRl)L AND POOLED TREATED AREAS 
CONTROL 
Speci •• 
served served 1erv ed served 
Bobwhite .. lOOf 5 .19f. 6 811 25 
Eastern B)ueblrd .. lOOf 7 . Sf. 3 1~ 10 791 49 
Blue-gray Gnatcatchir 11' 6 93f. 76 .\ ... ; 211, · 18 79f. 66 
Blue Jay 4"•'. 31'1 11 691, 25 100~ 16 
Cardinal .. 12'1 l 881, 13 44'1 B 561, 10 
Carolin.a Chi ckade• 12f, 5 881, 37 141, 6 a6i 37 
Juncos .. 401, 2 601, .3 .. 
-
Meadowlarks 94, 15 6t l 361, 35 31 3 611, 59 
Tufted Ti t110uU 2« 6 981, So • 21t 21 791' BO 
Bewick'• Wren ... 251 l 75'1 3 211, 4 791' 15 
Field Sparrow 171, 18 83~ 90 
-
6« 7 941, 118 
lark Sparrow 
"" 
2 101, 1 571, 3 601 6 401, • 
Downy Woodpecker 100, 3 91, 1 91, 10 
Red-bellied Woodpecker 
-
.. lOOf 3 
-
Sof. 2 501, 2 
Yellow-shafted Flicker 
-
.. 171, 1 a3, 5 
Cottontal 1 Rabbit .. 100, 3 .. 100, 2 
Fox Squirrel .,; 100, 1 1001 1 
• S~ring • Apri 1, May, June 
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TABLE VI I 
HAIU fAT TYPt fifltFtliENCE FOR THE SUMMER• SEASON ON THE POOLED CONTROUND POOLED TREATED' ARtAI 
CONTROL ' TREATED 
Pr11r1 e Bottom UDllnd Pr11 r1 e Bottom Uniand 
Speci II 
' 
No. OD• .,. No. Ob- f No. Ob 'l No. Ob-i J No. Ob• 
' 
No. Ob• 
served served served served served. served 
Bobwhl te · lOOf. 22 5f 2 95~ 38 
Eastern Bluebird 100, 21 
Blue-gray Gnetcetcher 
Blue Jay 33. 3 61, 6 lOOf 6 
Cardinal 
--
100, 4 
':' .. 
Carolina Chickadee 40;' 6 601 9 100, 1 
Junces. 
·Meadowlarks 381 9 11, 4 45t 11 511 30 49" 29 
Tufted Ti b1ouse 1001 '6 141 1 861 6 
Bewick•• Wren 1ooi 6 14f, 1 86,. 6 
Field Spsrr.ew i,, 35f 1 65l ·13 21 1 241 13 741 40 
Lark Sparrow 671 2 331 1 111 10 23, 3 
Downy Woodpecker 33t 2 67f. 4 67t 2 33' 1 
Red-billied Woodpecker. • 1001 2 
Yellow-shafted Flicker . 39,. 12 611 19 9'- 3 911 29 
Cottont1i 1 Rabbit 1001 3 1001 5 
Fax Squi rr eJ 60~ 3 401 2 
• Suuer • July• Aw~ust, September 
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TABLE V 11 l 
HABITAT TYPE PREFERE"NCE FOR THE FALL.• SEASON ON THE POOLED CONTROL A'JO POOLrn TREATED AREAS 
CONTROL TREAHD 
Pra1 r1 I! Botlom Up land Prairie Bottom Uolend 
Speci u 'I No. Ob- f, No. Ob- ~ No. Ob _,, No. Ob- 1 No. Ob. . 1 No. Ob-
served served served served served served 
Bobwhite .. 351 15 65i 28 2lf, 15 79'1. 56 
Eastern 8 lu ebi rd 131 3 871 21 lOOf, 34 
B lu e-9ray Gnatcatcher .; 42'1 5 581 7 
Blue Jay 231 40 771 132 2% 2 n~ 27 711 71 
Cardinal 461 12 54'! 14 
--
311 4 691 9 
Carolina Chickadee 2M 27 721 71 ; 291 28 7lf. 68 
Junco.s 41~ 13 591 19 82( 18 18( 4 
Meadow larks 38'1 37 261 25 361 35 51i 28 491 27 
Tufted Titmouse 341 13 661 25 321 9 . 681 19 
Bewick•s Wren 571 13 43~ 10 291 6 11i 15 
Fi eld Sparrew 21 2 241, 24 741 73 161 27 84f, 138 
Lark Sparrow 801 e 20'1 2 181 3 82~ 14 
Downy Woodpecker 36% 5 64f, 9 291 2 11i 5 
Red-bellied Woodpecker 
- 331 67f, 2 lOOf l 
Yellow-shafted Flicker 
-
341 16 66% 31 29~ 18 711 45 
Cotton hi l Rabbit Hf, 1 86:t 6 251l 2 751 6 
Fox Squirrel 361 5 64~ 9 
•Fall• October, Nov et1b er, December 
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TA.LE IX 
HABITAT TYPE PREFERENCE FOR THE WINTER• SEASON ON THE POOLED CONTROL AND POOLED 
: I 
TREATED AREAS 
CONTROL TREATED 
Prairie BottoA1 Uoland Prairie Botto. Uolend 
Speclll 
' 
No. Ob· 1 No. Ob- ,. No. Ob! J N~. Ob .. 
' 
No. Ob• :,; No. Ob· 
served served served served served served 
Bobvhlte 100, 16 100• 34 
Eutern Bluebird 221: 3 18,. 5 10, 19 5~ 5 ~ 2 
""· 
89 
Blue-gray Gnatcatcher 
Blue Ja:r 2e, 74 1~ 194 12, 8 es, 71 
Cardinal • 131 5 e1, 35 ! . 24. 10 76,. 32 
Carolina Chickadee • 19,. 37 8lf 155 11• 20 831 101 
Juncos· ... 5~ 68 481 64 .. 301 3' 70,. . 93 
:Meadow la'l'"k s 13• 11 15• 13 72'- 64 47. 41 53, 45 
Tufted Ti t•ouu ~ 5 11• 57 811 276 18. 35 8~ 161 
Bewi ckt I Wren 311 4 69' 9 lOOf 26 
Fi eld Sparrow 12, 15 88,. 106 3,. 7 11 15 901 · 1e2 
Lerk Sp,rrow 100,. 2 40,. 2 40! 2 20, 1, 
Downy Woodpecker 45f 10 551 12 61 1 941 16 
Red-bellied Woodpecker 
-
331 2 67f 4 100, 2 
Yellow-shifted Flicker 
-
281 24 72'1 62 -.. ,,. 11" 67f 22 
' Cottontail Rabbit 171 -1 es, 5 lOOf: 6 
Fox Squirrel 501. 5 so, 5 
·•Winter• Janu,ry, February, M1rch 
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seen. For the most part the bluebird can be considered as an upland 
bird. Occasional sightings were made in the prairie and bottom timber, 
but out of 427 sightings, 92 per cent were in the upland timber. This 
habitat type provided an open situation with scattered live clumps of 
oaks and the dead oaks and snags. Dead snags with hollows are thought 
to provide the bluebird with increased nesting areas. Several families 
of young were observed on the treated areas which indicated that the 
bluebirds had a successful nesting season. 
There were five species that the treatment appeared to affect ad-
versely. The blue jay, the Carolina chickadee, the Junco spp., the 
tufted titmouse, and the yellow-shafted flicker were found in larger 
concentrations on the control plots. These species were observed fre-
quently in the bottom timber. The fact that they preferred the heavier 
timber may be the reason they did not frequent the sprayed areas. 
The cardinal was seen in the bottom habitat type more than one-third 
of the time (Tables VI to IX). The cardinal is known primarily as a 
bird of brushy cover along ravine systems (~aumgartner and Lawrence 
1953). 
Bobwhite Populations and Habitat Preference 
The bobwhite population for this region was generally considered 
to be low during the year of this study. Low population was one factor 
that made it difficult to compare quail populations between the treated 
and control areas. Fig. 8 indicates that the number of quail varied 
from month to month. The bobwhite has a relatively extensive home range 
and some coveys may have not been on the study areas at the time when 
the census was taken. Furthermore, . coveys of bobwhite are not easy to 
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Fig. 8. Number of bobwhites counted'.per month on study areas. 
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locate. Census tallies showed that the treated area supported a larger 
population ot bobwhite. Based on a total of 40 observations for each 
area, ther, were 176 q~il sighting$ on the three treated areas and 86 
sightings on the control areas~ These results suggest that the treated 
areas hold a larger percentage of bobwhite. Bobwhite w,re·encounte~ed 
primarily in the upland timber on both treated and control areas. On 
all the areas a combined total ot 224 quail sightings were made.in up-
land timber habitat while only 36 sightings were recorded in the bottom.. 
land t~ber and two in the prairie associatio~. The heaviest use of 
the bottom cover took pla.ce during the tall (Table VIII). A higher 
density ot popuJ.ation would have made it possible to_ make enough obse-r-
vations to draw more definite conclusions. 
Cottontail Ra.9bit Populations and Habitat Preter~nce 
Only 40 sightings of r~qbits were made, 21 on the treated areas 
and 19 on the control areas. Insufficient sample size makes it impos-
sible to draw a:ny definite conclusions as to effects of treatment. 
There appeared to have been no ~rked adverse effects. Since no crowd-
ing was apparent it was assumed that the cottontail occupied the most 
desirable habitat situations available. If' this is true, the cotton-
tail found equally suitable habitat on the SPI".ayed areas and on the con ... 
trol areas. Of the 40 sightings of rabbits obs-erved, 90 pet cent were 
found ··in.. the·. 1.upla.nd;.timber. ~:.-\·. · .. ~ 
ro.x Squirr~i Populations and Habitat Preference 
Fox squirrels showed a m.ar~ed reaction to the herpicide treatmento 
In the 40 censusel!I of the trea_ted areas, only one squirrel was sightedo 
Thi• 18 ill 1barp oontraat to JO •ightillla macle on the control areaso 
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Fresh signs, e.g. , diggings; tracks, and hulled nuts were observed regu-
larly throughout the year in the control areas. New nests and den trees 
were also located in the control areas. Many live clumps and scattered 
individual trees could provide cover for the squirrels on the ·treated 
areas. The absence of squirrels would lead one to believe that factors 
other than adequate cover and the presence of den trees influence their 
distribution 
Fox squirrels were sighted more often in the fall and winter (Tables 
VIII and IX), when the absence of foliage increased visibility. The 
data collected (Tables VI to IX) fail to show a marked preference on 
the part of the fox squirrel either for bottomland timber or for upland 
timber. 
In the years to come the composition of the vegetation on the treat= 
ed areas may continue to change. The proportion of the woodlands may 
decrease as additional trees die. Dependent upon grazing practices, 
weather, and other environmental factors there may be a recovery of the 
woody:species. Escape cover, nesting sites, and food provided by woody 
plants are essential elements in the habitat types of many game and non-
gam.e species. 
If present wildlife populations are to be maintained a planned 
spraying program to leave strips or blocks of oak cover will be neces= · 
sary. If this program is not undertaken then prairie inhabiting species 
should increase and species that require woodland~ will decline in nu.m,., 
bars. 
CHAPTER V 
SUMMARY .ARD CONC~USIONS 
This study was upciertaken to provide information on the environ-
mental effects which the herbicidal spraying of postoak-blackjack wood-
lands may have on wildlite populations. Control and treated areas _were 
established and a monthly census of these areas was made for the year. 
July 1964 to June 1965. The species censused were the bobwhite quail, 
cottontail rabbit, fox squirrel, a.nd several species of songbirds. 
Songbirds and fox squirrels showed a more definite response to the 
destruction of dense oak woods than either the bobwhite or cottontail 
rabbit. In general the songbirds exhibited a preference for the treated 
areas in the spring and summer months but were more numerous in the con-
trol areas during the fall and winter months. Bobwhites were seen more 
often in the upland timber of the herbicided plots. The cotto~tail ~&b~ 
bi~'s distribution apparently was not affected by the treatment. The 
fox squirrel showed the most drastic reaction to the spraying. The 
squirrel~ habitat was apparent~ altered to such a degree that most of 
the squirrels left the treated plots. lo nests or signs were found in 
any of the treated plots and onll' one squirrel was seen on a treated 
plot during the entire year. 
These data suggest that spraying with the herbicide did not alter 
the attractiveness of the areas to any major degree for the bobwhite 
quail, the cottontail rabbit, or certain species of songbirds. The 
29 
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data imply that, for all practical purposes, the fox squirrel habitat 
was completely destroyed. 
If the bobwhite quail and cottontail rabbits had been more numerous, 
more conclusive information concerning the effects of the herbicide ap-
plication to vegetation on their welfare might have been obtained, Re-
sults of this study. suggest that continued investigation would be de-
sirable in evaluating the effects of herbicides on the habitats of wild= 
life species and ultimately the densities' of their populations. 
L!TERATURE CITED 
Baumgartner, F. M. and R. G. Lawrence. 1953. Breeding bird popula-
tions in Payne Countyt Oklahoma. Proc. of the Oklahoma Acad. or 
Sci. 34:93-102 
Cottam,-C. 1952. Chemical control vs. wildlife. North Dakota Outdoors 
'14(12):10-110 
Duck, L. Go and J .. B. Fletcher. ca. 1944. A survey of the game and 
furbearing animals or Oklahoma. Oklahoma Game and Fish Dept., 
Oklahoma City, Oklahoma. 
Hall, D. G. 1952. Our food supply. Trans. N. Am. Widl. Cont. 17:26-33 •. 
ICendeigh, C. S. 19440 Measurement or bird populationis •. Ecol. Monographs 
, 14(1 ):67-106. · 
Rice, E. and W. T. Penfound. 1955. An evaluation of the variable-
radius and paired-tre~ methods in the blackjack-postoak forest. 
Ecology 36(2):315-320. 
Rowet V. lC. and T. Ao lbma,s. 1954. Summary of toxicological informa-
tion on 2,4,-D and 2,4,5,-T type herbicides and an evaluation of 
the hazards to livestock associated with their use. Am. J. Vet. 
'Res. 15(57):622-629. 
Rudd, R. J. 19.54. Faeld reporting or suspected wildlife poisoning 
by agriculture chemicals. Calif. Fish and Game 40:167.173. 
S:nedecor,., G.:. w.: · 1-956. .,Statistical .methods.· applied to .exp,eriments in 
ag?"iculturei .. and biqlogy:. .Iowa State College Press, Ames, Iowa. · 
534 p. · · 
U. S. Department of Agr. 19.59. Creek County Soil Survey, So_il Conserv. 
Serv. Series 1950, No. 5. 
31 
APPENDIX 
Common and Scientific Names of Trees Sampled on the Areas 
Blackjack oak 
Post oak 
Burroak 
Chinquapin oak 
Hickory 
Dogwood 
Hackberry 
Chittamwood 
Elm 
Persimmon 
Red bud 
Willow 
Plum 
Cot t.onwood 
Pecan 
Locust 
Mulberry 
- Quercus marilandica 
- Quercus stellata 
.. Quercus macrocarpa 
.. Quercus muhlenbergii 
- Carya spp. 
- Cornus drummondii 
.. Celtis spp. 
- Bumelia lanuginosa 
- Ulniu1:i" spp. 
• Diospyros virginiana 
- Cercis canadensis 
- Salix nigra 
- Prunus spp . 
.. Populus deltoides 
.. .. Carya il linoens is 
- Gleditsia tricanthos 
- Robinia pseudoacacia 
.. Morus rubra 
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Common and Scientific Names of Songbirds Observed on the Areas 
Ea.stern bluebird 
Blue-gray gnatcatcher 
Blue jay 
Cardinal 
Carolina chickadee 
Juncos· 
Meadowlarks ·· 
Tufted titmouse 
Bewickis wren 
Field sparrow 
Lark sparrow 
Downy woodpecker 
Red-bellied woodpecker 
Yellow-shafted flicker 
- Sialia sialis 
- Polioptila caerulea 
- Cyanocitta cristat.a 
- Richmondena cardinalis 
- Parus carolinensis 
- Junco sppe 
- Sturnella spp,, 
- Parus bicolor 
- Thryomanes bewicki 
- Spizella pusilla 
- Chondestes grammacus 
- Dendrocopos pubescens 
- Centurus carolinus 
- Colaptes auratus 
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